The healthcare infratsructure is disproportionately developed in India. Apart from few States the rural health in our country is largely underdeveloped. This article highlights an important model to follow in developing health infrastructure in remote areas in this nation.
INTRODUCTION
The healthcare profession has been revolutionized by infrastructure and technology. The much sought after "standard of care" has now come to mean "state of the art" technology. The "business" model of health of the corporate chains of today have supplanted the mission hospitals as "the standard of care". How has this happened, and what is the future for remote and rural hospitals? [1] Will professional "Health marts" obliterate small and remote hospitals?
Many laggard remote hospitals have been condemned to closure or a pre-terminal obscurity. Frenetic attempts to upgrade have pushed others into loan burdened bankruptcy. Altruism alone is a poor excuse for substandard medicine.
What is the relation of infrastructure to development in remote areas?
This article will share the experiences of Lady Willingdon Hospital, Manali, attempting to derive some practical principles. It is offered neither as a mantra or a formula, nor does it propose generic solutions to this vital problem.
BACKGROUND
The Lady Willingdon Hospital is a fifty-five bedded hospital situated on NH21, the only road across the formidable Rohtang pass, gateway to Leh and Ladakh, in Jammu and Kashmir. This is the only hospital providing specialized medical and surgical services to the people northwards for a radius of 350 miles. The next tertiary referral institution is eight hours away by road.
Staffed by three consultants, it is called upon to provide a wide range of services and deal with a variety of clinical situations. It has faithfully served the people of the region for the past 80 years. As a result of the consistent work of dedicated staff over all these years, today it boasts of the following facilities:
Emergency services capable of handling any type of surgical or medical emergency. This would include emergent craniotomies, thoracotomies, laparotomies or vascular intervention besides any general surgical emergency. Medical thrombolysis, defibrillation, external pacing and ventilation can be safely carried out and maintained. Arterial blood gases, electrolytes, and the entire spectrum of routine biochemistry can be performed. Digital x-rays, Doppler studies, echocardiography and spiral computerized tomography (CT) scans can be accessed in-house.
Laparoscopy and endourology are routine, with ureterorenoscopy and mechanical lithotripsy available for ureteric stones, and transurethral resections for prostatic hyperplasia. Endoscopy of all types, including upper, lower, diagnostic Endoscopic retrograde cholangiopancreatography (ERCP), colonoscopy and bronchoscopy are routinely performed. A fully equipped ventilated ambulance can safely transfer ventilated patients to higher tertiary centers. Intermittent eye, ENT, plastic surgery and orthopedic surgery are provided by visiting consultants who make advanced micro surgeries available to the local populace. Neonatal and infant ventilation are possible and preterm babies can be selectively taken care of.
The hospital is debt free, and meets all its running costs from the patient earnings, besides being able to give away one-third the net profits every year as charity to the deserving poor. This does not leave much for capital development, for which we have been dependent on projects and donations. Fifty thousand patients are seen every year in the outpatient department, and this number has been consistently rising. How has all this been possible? We believe that health care starts in the heart of a loving God, and He is the one who carries it forward. This statement may read alien in a scientific journal but we share the principles we have found valuable with the hope that they can find a place of relevance.
P R I N C I P L E S O F I N F R A S T R U C T U R E DEVELOPMENT

People prior to infrastructure
The pressures of society and the "quick fix" business approach can prioritize infrastructure development over developing the work force. Altering infrastructure without overhauling foundational flaws in the work force is a recipe for trouble. The work force will first have to be organized into an efficient model that orbits around ethical care. It is no use having a computer system with people who refuse to use it or use it badly. A brand new foyer that cannot stay clean is a blatant eyesore. The ethos at the workplace has desire to change for the better. People have to know what the organization is about, and what they contribute to the common vision and mission. Change is usually resisted, particularly by the older generations, who have spent their lives doing things a certain way, and for whom an alternative methodology seems an unjustified and needless expenditure.
This process is possibly the most difficult, and often takes the longest time. The Lady Willingdon Hospital is blessed with a dedicated work force, but it did take many years of concerted effort to bring about unity and accountability at all levels.
Systems that are based on jus ce
An essential component of developing a united work force are systems based on justice. All employees have to feel that they have an appeal towards justice, which has to be done, and seen to be done uniformly without exception. Every organization will have its disgruntled whiners or master manipulators. But a universal proclamation of justice that is uniformly applied is insurance towards unity. There should be well-charted avenues for appeal and fair systems for redressal. All this has to do with governance and administration, which is often the soft underbelly of most of our hospitals. A morally despondent or decrepit governance will need attention prior to infrastructure development. The board of governors should be active players in development, involved in directional path finding, rather than being annual guests who visit statutorily. This endeavor will involve taking some hard decisions and confronting some hard nosed players.
Balanced development
Infrastructural needs may be visible, or invisible. Invisible infrastructure should be prioritized. Invisible infrastructure is essential to daily running and often functions silently in the background without attracting attention. For example, a sound accounting system has to predate advanced technology or a hospital software management system. A robust store inventory system has to come prior to stocking expensive implants or medicines. Monitoring of shelf-life and expiry of items prevents waste, and the intelligent purchasing procures long term savings for the hospital. Electricity supply, water supply and telephones are all essential but invisible infrastructure components. Developing "state of the art" technology in isolation without this invisible backbone is unsustainable.
In Manali, we are blessed to have robust invisible infrastructure. We have a dedicated transformer, and a relatively good power supply except in winter. When power stays off for prolonged periods in winter, generators can run the hospital for days at a time.
A bore-well in campus provides a regular unfailing water supply. This was particularly useful over the summer months, when the massive influx of tourists would exhaust the local water supply and dry up the taps. We installed filters to provide safe drinking water to the public. We then laid underground cables through the campus for all our telephone lines and our power lines, and also for LAN cables. The entire software system was revamped, and then made available wirelessly on a protected system. This system was then backed up in different geographical locations on a daily basis. Uninterrupted power supply was provided for the system and the backup separately. The EPABX system came next, ensuring telephone connectivity within the whole hospital. Since the campus has a wireless network, then next step can be voice over IP. Progress thus marches forward like a building emerging from skeletal scaffolding, one step at a time. Mega projects with unlimited funding can follow a "Master plan" which can be implemented rapidly. The resource constraints of rural hospitals slow the implementation of the master plan into segments. Nevertheless the existence of a "master concept" is important to prevent patchwork development of unhinged segments.
Answering the needs
Development should answer a need in the society and not just be a fancy attention grabbing gadget. Whether it is needed or not is decided by its local relevance and distance to alternative facilities. Most remote locations will have tertiary care available at a reasonable distance. This distance will decide the priorities for development. Duplicating available technology may not be necessary, unless the technology sustains the development of another service. Duplicating infrastructure technology for the sake of duplication may not be sustainable.
Manali needed functional ventilators to sustain life. This in turn required arterial blood gas testing. These ventilated patients then required a transport ventilator and a ventilated ambulance. This required trained staff to man the ambulance. Trained staff was not easy to procure. This led to the development of an in-house training program for ambulance technicians. One need leads to another.
The nearest CT scanner was in Kullu, one and a half hours away by road. Emergent head injuries without a CT scanner available had required exploratory burr holes to ascertain the site of bleed. Ventilated patients with intracranial events also needed to be transported to Kullu for their CT scan. Hence, installing a CT scanner in Manali was an answer to this felt need (Figure 1 ). The process of acquiring the scanner led to replacing the older silver halide x-ray system with a digital x-ray Computed radiography (CR) system, which shares a printer.
The ability to manage without
Technology is a jealous mistress. Thus when it breaks down, entire systems grind to a halt. A backup plan should always exist. If the entire edifice rests on technology, then adequate steps should ensure that technology itself has a backup plan. An example is backing up data on a second server in a distant location, and establishing back up uninterrupted power supply for both backup sets. The staff should not reach a state of helplessness bereft of technology, but should be proficient and able to adapt with and without technology to ensure continuity of services. Hard copies of all data should always exist. Paper registration is an alternative to computerized registration when the computer crashes. The time tested receipt book will perform the task just as well when the printer issuing receipts crashes. Service engineers take time to come to remote locations, and there should be a back up plan for all technology that fails, as it often does. This ability to adapt is an attitudinal one that percolates downwards. Of course, some of this technology, such as a CT scanner, is irreplaceable, and during such times, we will have to revert to handling patients without it or referring them elsewhere. The other principle about developing infrastructure is that in case of insufficient money for purchases, we assumed it was not the time to get it.
Remote or rural medicine is not second rate medicine
There is a perception that remote and rural medicine is somehow second rate medicine. This is fostered by a paternalistic approach to the poor. This attitude should be consciously demolished, and standards that are universally accepted demanded of all work practices. This does not mean that the standards cannot be adapted to suit the local community, or economy, but there should be no compromise in care just because care is given in a rural setting. The community just deserves what every person in the city deserves; the right to a standard practice and level of care. This applies especially to elective situations, where the option for referral to higher centers always exists. Emergent and life saving situations may demand adaptations to save life, [2] bereft of the advantages of tertiary technology. However, one must always remember that safe surgical and medical practices existed long before advanced technology, and that there is no excuse for compromising those standards. Time to thrombolysis in myocardial infarctions should still be 20 minutes from arrival as is anywhere in the world. Laparoscopic intra operative cholangiograms should be done whenever indicated if laparoscopic cholecystectomies are attempted. Most of these standards are maintained, not by the presence or absence of advanced technology, but by an efficient work force that refuses to lower their standards of care. This is a carefully cultivated attitudinal approach based on the truth that all life is equally precious.
Symmetric and systema c growth
Growth is best modeled in nature, where all growth is systematic, and often symmetric. The burgeoning of new facilities should always be based on the bedrock of a sustainable and robust infrastructure. Development of an infectious disease specialty will necessitate a robust department of medicine and so forth. Advanced intensive unit care will require well trained and efficient nurses. Thrombolysis of myocardial infarctions will mean that the ICU staff should be capable of recognizing ventricular tachycardia and be equipped with and trained to handle a defibrillator. Much like branches of a tree, these developments are intertwined, and each department works in synchrony.
The economics of rural medicine 80% of the costs of medical care in India are borne from out of pocket expenditure of the patient. [3] 10% is met by insurance. [4] Government facilities offer subsidized and free treatment but are notorious for patchy and inconsistent services. [5] The insurance market [6] is a growing force impacting healthcare delivery, but its inner workings are unregulated, with the potential to become a rabid clone of the disaster that is the current American health system. Mission hospitals often survive by serving large numbers, being able to subsidize treatment for those who cannot afford to pay. The constant challenge to meet rising costs and yet keep charges low is a tightrope walk that demands an obsessive and unwavering focus on poor. The often-justifiable logic of charging the rich to treat the poor often gradually steers the focus of the hospital away from the poor, whom it professes to treat, surreptitiously surrendering to the demands of the rich. Far less strenuous is the equitable treatment of the rich and the poor alike. Many of the rich clients may find this uncomfortable or inconvenient, but they always have other available options whereas the options for the poor are limited. Economic sustainability and viability are vital for any altruistic work, and without a mechanism to provide for the poor, good intentions will remain a fond and distantly cherished hope. Passionately maintained standards of ethical practice in today's milieu of corporate practice can bring the rich back to mission hospitals searching for the ethical practice of medicine, despite the inconvenience of not being "delighted on demand".
Consultant salaries are usually expensive, raising the costs of treatment, not technology or infrastructure. Infrastructure development is usually a large one-time expense. The recurrent running costs of infrastructure maintenance can be met from patient charges. Large consultant salaries can beggar rural hospitals very quickly. Conversely, meager salaries will attract a mediocre work force. This is an ongoing dilemma. Rural salaries may never be able to match urban standards, but there are many unsung perks with an unrecognized price tag in rural areas that are not factored into the salary. For example, school admissions, furnished accommodations, availability of hospital vehicles, internet facilities and library facilities, easily available domestic help and the safety and familiarity of the campus for children are all unfactored attractions seldom considered or advertized in the recruitment process. Rural locations are often healthier and life is slower and more peaceful allowing family time and all round development. Do we ever read these as perks in a job advertisement? Low mission hospital salaries do have one advantage of keeping at bay consultants who are primarily interested in pecuniary returns for service. The requisitewhich needs to be ensured, are both long and short term family needs that are met and the people are not exploited.
The undergirding of the fl ow-of-me Every hospital has a life course, charted from birth, early formation to growth and development. Multiple factors, players and the happenstance of time decide the future for most of these institutions. There are many factors, which often cannot be quantified or planned and influence their growth.
In Manali, we have come to recognize this as the hand of God who intervenes and works to provide resources where the needs are most intense. A demonstration of this is seen in the following example. Our entire pharmacy system was limping along on three Pentium 256 computers at the brink of a collapse when a company in Holland donated 20 computers after viewing a BBC serial about the hospital filmed in 1976. The serial just happened to be aired because the BBC had a free-time slot. It also happened that the head of the company in Holland was watching the program at that time. It also just happened that he had upgraded his office computers and had 20 computers, which he decided to donate us. The computers finally reached us but needs to be installed and networked. It just so happened that a LAN specialist from the United States came to our hospital during this time, and was able to network all these machines in the course of a week. It was also at this time that a hardware LAN person, living locally, applied for a job at our hospital. He has become the mainstay of our IT department today. Three Indian software professionals, in the US, were considering contributing their skills and expertise to the Indian mission hospitals during this same period. They decided to resign their lucrative jobs to return to work in India. We were looking for someone to help us with a software system at the time. These engineers contacted us and came to stay on our campus while they designed and installed an in-house, customized system that has proven robust and reliable in our hospital and is now installed in 12 mission hospitals across north India. This pattern of provision has now come to be regarded as a norm rather than an exception for many other needs.
It is possible to dismiss all these events as happenstance and call it coincidence. It can alternatively be a graphic and tangible demonstration that remote and rural medicine and mission work has its origins in the heart of a compassionate God who moves men and machines to minister and care for a world that is hurting and in need of healing. The tangible workings of His hands cannot be constrained by the stringent criteria necessary for finding its place in a scientific journal or an administrative or management missive. Factoring Him into our equations may be extremely unscientific. But working in this remote location for the past decade, we bow to and recognize this as the one "G factor" which, much like gravity, keeps us all on our feet and keeps this hospital with current, relevant and equipped in its service to the people of this region.
